CHROMOSOME STUDY OF SOME GRASSHOPPER SPECIES FROM  DIFFERENT LOCALITIES IN CENTRAL ETHIOPIA by Berhanu, Samuel et al.
SINET: Ethiop. J. Sci., 35(2):117–128, 2012 
© College of Natural  Sciences, Addis Ababa University, 2012                                                            ISSN: 0379–2897 
 
CHROMOSOME STUDY OF SOME GRASSHOPPER SPECIES FROM  
DIFFERENT LOCALITIES IN CENTRAL ETHIOPIA 
 
Samuel Berhanu 1, Kifle Dagne1 and Emana Getu 2,* 
 
1 Department of Microbial, Cellular and Molecular Biology, College of Natural Sciences, Addis Ababa 
University, PO Box 1176, Addis Ababa, Ethiopia  
2 Department of Zoological Sciences,  College of Natural Sciences, Addis Ababa University, PO Box 1176, 
Addis Ababa, Ethiopia.  E-mail: egetudegaga@yahoo.com  
 
 
ABSTRACT: Around 200 grasshopper species have been identified in Ethiopia, hitherto. The 
diversity and economic importance of Ethiopian grasshoppers notwithstanding, there is only few 
studies done on their taxonomy, distribution and ecology. Additionally, no report on the karyology 
of Ethiopian grasshoppers is available prior to this study. Hence, this research is aimed at studying 
the chromosomes of some Ethiopian grasshopper species. The grasshopper specimens used in this 
study were collected from eight localities in central Ethiopia. The specimens were identified as 
belonging to two families (Acrididae and Tetrigidae). Chromosome preparations were made from 
tissues of the whole gut and the testis following colchicine pretreatment of live insects. All the 
insects belonging to family Acrididae showed karyotypic similarity, with all having 2n = 23 (22 
autosomes + X) in males and 2n = 24 (22 autosomes + XX) in females. Morphologically all the 
chromosomes were telocentrics except an acrocentric X chromosome observed in some of the taxa. 
Despite the overall karyotypic similarity, minor variations were also observed. In the genus 
Paratettix (Tetrigidae), the analyzed female specimen had 2n = 20 telocentric chromosomes. In the 
male specimen of genus Acanthacris, some chromosome numerical instability, involving 
hypodiploid and hyperdiploid conditions, were observed both in the meiotic and mitotic cells of the 
testis. Furthermore, an extra chromosome was observed in some of these cells and this was 
assumed to be a B chromosome. The need for further large-scale chromosome study of Ethiopian 
grasshoppers is recommended.   
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INTRODUCTION 
 
Grasshoppers constitute a diversified group of 
insects which are positioned in the order 
Orthoptera together with crickets, bush-crickets, 
cockroaches, praying mantises and stick-insects, 
but, placed separately from these groups, under 
suborder Caelifera (Ragge, 1965; Meinzingen, 
1993). There are about 11,000 species of grasshop-
pers known to exist around the world (New 
World Encyclopedia, 2008). 
 The pioneer work of Jago (1977), cited in 
Tibebu Habtewold and Landin (1992), indicated 
that there are at least 200 species of grasshoppers 
in Ethiopia. A few of them constitute high risk 
pests of economically important crops in differ-
ent parts of the country. Tibebu Habtewold and 
Landin (1992) have recognized about 29 species 
of short-horned and long-horned grasshoppers 
from central Ethiopia, and these were indicated 
to belong to two superfamilies, three families and 
nine subfamilies. 
 In their ecological distribution, grasshoppers 
are found in a variety of environments but most 
commonly in arid environments like semi-
deserts, open meadows and grasslands, as well 
as in disturbed areas such as crop fields and 
along roadsides (Tibebu Habtewold and Landin, 
1992; Capinera et al., 1997; Branson et al., 2006). 
 Different cytological studies so far conducted 
on grasshoppers, especially on members of the 
family Acrididae, indicated that they show a high 
degree of karyotypic conservatism. They share 
the all-telocentric, 2n = 22 + X (male) or 22 + XX 
(female) karyotype of the ancestral Cryptosacci 
Acridoids (Roberts, 1941). However, there are 
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few exceptions to this preponderantly observed 
type of karyotype. For instance, Caledia captiva 
(family Acrididae), while having the chromo-
some number characteristic of the family Acridi-
dae, the centromeric position varies from sub-
median to terminal as to the system of chromo-
some nomenclature set by Levan et al. (1964)  and 
Shaw et al. (1995).   
 Despite the diversity and economic importance 
of Ethiopian grasshoppers, little is known about 
their taxonomy, distribution and ecology. The 
lack of adequate studies on these insects makes 
their identification difficult. In addition, no stud-
ies have been made so far regarding their karyo-
types as well as other aspects of their genetics. 
This leaves a gap in further molecular studies of 
Ethiopian grasshoppers. Hence, this study is 
aimed at generating new information on the 
chromosome number and morphology (karyo-
type) of some of these insects based on specimens 




MATERIALS AND METHODS 
 
Methods of specimen collection and collection 
sites 
The grasshopper specimens were collected from 
their natural habitats such as fallow farmlands, 
wheat farmland, grasslands and forests using 
insect net and as a result of this the number of 
representative samples for each species is incon-
sistent. Hand collection was also adopted in 
situations where using insect net was not 
suitable. The specimens were collected from 
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Table 1. Name of localities, geographic coordinates and altitudes of collection sites and the number of male 
and female grasshopper specimens studied from each locality. 
 
Locality Coordinate  (latitude, longitude) 
Altitude 
(masl) 
Number of grasshoppers chromosomally studied 
Male Female Total 
Addis Ababa 09°2' N, 038°42' E 2400 __ 3 3 
Debre Birhan 09°41' N, 039°32' E 2840  4 12 16 
Debre Zeit 08°45' N, 038°59' E 1920 1 1 2 
Melkasa 08°24' N, 039°20' E 1528 __ 6 6 
Nazreth 08°33' N, 039°16' E  1712 3 13 16 
Sheno 09°19' N, 039°17' E  2842 __ 1 1 
Wolenkomi 09°00' N, 038°15' E 2147 6 2 8 
Zeway 07°55' N, 038°43' E 1642 __ 1 1 
                                                               Total 14 44 53 
 
 
Taxonomic identification of the grasshopper 
specimens 
 For the taxonomic identification of the 
grasshopper specimen various sources from 
literature including books by Stretch-Lilija (1977), 
Rentz (1991) and Picker et al. (2004) and the 




 Using fine needle (insulin needle), the grass-
hopper was injected with 0.05–0.2 ml of 0.1% 
colchicine in the thorax and abdominal regions. 
After 6–8 hours following colchicine injection, the 
grasshopper was anesthetized and the whole gut 
was dissected out (Channaveerappa and Ranga-
nath 1997) and mashed in about 1–2 ml of 
hypotonic solution (0.075 M KCl). Large debris of 
tissues and gut contents were removed by filter-
ing the suspension through cloth gauze into a 
centrifuge tube and after 25–30 minutes of 
incubation in the hypotonic solution, the suspen-
sion was centrifuged for 5 minutes at 1000 rpm. 
Then, the supernatant was discarded and the 
pellet resuspended in 1 ml of freshly prepared 
fixative (3 methanol:1glacial acetic acid, v/v) and 
after 10–15 minutes of fixation, the suspension 
was centrifuged again for about 3 minutes. This 
particular step of removing the supernatant, 
addition of fixative and centrifugation, was re-
peated twice or thrice with the same amount of 
fixative. After the final centrifugation, the pellet 
was re-suspended in about 0.5 ml of fixative to 
get higher cell density. 
 In some cases, the testis was removed and used 
for meiotic chromosome slide preparation fol-
lowing similar procedure described for the gut 
tissue above. 
 Finally, the cell suspension was drawn with a 
Pasteur pipette and three to four drops were 
splashed on microscope glass slides inclined by 
about 45°. The slides were then allowed to air-
dry at room temperature and stained with 
Giemsa stain in Sorenson’s phosphate buffer 
solution (pH=6.8) for about 30 minutes. The 
slides were rinsed in distilled water air dried and 
mounted under a 22 mm by 50 mm cover slip in 
DPX mounting medium. 
 Cells containing complete and well spread 
chromosome complement were photographed 
with a total magnification of 1000× using a 
camera-fitted microscope. The photomicrographs 
of the chromosomes were edited using Image J 
software which was downloaded freely from 
http://rsb.info.nih.gov/ij. Two to six mitotic 
metaphase cells per individual were analyzed for 
the karyotypic description.  
 Since different authors use different terminol-
ogies for centromeric positions, the terminology 
by Levan et al. (1964) was used in the present 
study. Accordingly, a chromosome where the 
centromere is located at the terminal region is 
named as telocentric rather than acrocentric. 
Chromosome size was used to arrange putative 







All the specimens studied were identified as 
belonging to the families Acrididae and Tetrigi-
dae. Identification to the lowest taxonomic levels 
was not possible for most of the specimens due to 
the unavailability of previous work on the 
taxonomy of Ethiopian grasshoppers. Because of 
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these difficulties, only one specimen was 
identified to the species level and six specimens 
to genus level while for two of the specimens it 
was not possible to go below the family level. 
Photographs of the representatives of the identi-
fied grasshopper specimens are shown in Figure 




 All the taxa under the family Acrididae 
investigated here had the diploid chromosome 
number of 2n = 23 in males and 2n = 24 in 
females, and these consist of 22 autosomes + XO 
in males and 22 autosomes + XX in females. 
Except in rare cases, all the chromosomes are 
telocentric type and the autosomal fundamental 
number is 22. On the contrary, the single taxa 
under the family Tetrigidae (Paratettix spp.) had 
2n = 20 telocentric chromosomes and the 
autosomal fundamental number of 18. The 
various minor differences observed are briefly 
described for each of the taxa under their 
























Fig. 2. Pictures of grasshopper specimens belonging to different species collected for the study from different localities of 
Ethiopia: (A) Acanthacris spp., (B) Paracinema tricolor, (C) Gastrimargus spp., (D(1) and D(2)) Pardalophora spp., (E) 
Acrida spp.-1, (F) Acrida spp.-2, (G) Acrididae MU, (H) Acrididae WDZU, (I) Paratettix spp. 
Notes: ● In figure D (2) the hind wing with thick dark band (arrow), is the characteristic feature of the genus Pardalophora. 
(http://bugguide.net). Specimens represented in figure E and F are distinguishable from one another by their body 
coloration (Picker et al., 2004). 
 
Table 2. Taxonomic identification of the grasshopper specimens used in the present study. 
 
Taxa identified  Site of collection  Taxonomic level  Subfamily Family 














Pardalophora sp. Nazreth  Genus Oedipodinae  Acrididae  
Acrida sp.-1 Debre Zeit 
Sheno 
Melkasa 
Genus Acridinae  Acrididae 
Acrida sp.-2  Melkasa  Genus Acridinae  Acrididae  
Acrididae MUa Melkasa  Family Unidentified Acrididae 
Acrididae WDZUa Wolenkomi 
Debre Zeit 
Family Unidentified Acrididae  
Paratettix sp. Nazreth  Genus Tetriginae  Tetrigidae 
 
a These specimens were identified only to the family level, and designated as MU and WDZU after the names of sites where 
they were collected. 
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Taxa identified to family level only 
 The two types of specimens designated as 
Acrididae MU and Acrididae WDZU are morpho-
logically distinct (Fig. 2 G, H). However, the two 
possess very similar karyotypes with a slight 
difference observed between the karyotypes of 
the two taxa. In the karyotype of Acrididae MU, 
the chromosome size decreases gradually from 
the largest to the smallest pair (Figure 3A), i.e., a 
sharp discontinuity is not evident. On the 
contrary, as it is observed in Figure 3B, the chro-
mosomes of Acrididae WDZU decrease in a 
gradual manner up to the 9th pair while the last 
three pairs (pair 10, 11 and 12) are distinctly 
smaller than the rest of the chromosomes. 
Subfamily Acridinae  
 The karyotypes of female specimens of the two 
species of genus Acrida designated here as Acrida 
sp.-1 and Acrida sp.-2 are presented in Figure 4A 
and B, respectively. The two karyotypes are very 
similar, having 2n = 24 chromosomes and 
autosomal fundamental number of 22. In both 
cases the chromosome size decreases in a gradual 
manner up to the 10th pair, after which there is a 
large gap in size between this group and that of 
the last two pairs. Tiny second arm-looking 
chromatin is evident on the chromosomes of 




















3. Karyotypes of the two female grasshopper taxa identified only to the family level. (A) Acrididae MU, (B) Acrididae 



















Fig. 4. Karyotypes of two grasshopper taxa identified to family Acrididae, subfamily Acridinae, genus Acrida. (A) Acrida 
spp.-1 (B) Acrida spp.-2. Scale bar = 10 µm.  




 A normal karyotype of a male specimen of this 
taxon is presented in Figure 5A. It consists of 2n 
= 23 (22 autosomes + X) chromosomes and the 
autosomal fundamental number is 22. All the 
autosomal chromosomes have small chromatin 
projections which apparently look like short 
second arm in the autosomes whereas in the X 
chromosome it is more distinctly recognizable 
second arm. The X chromosome looks like an 
acrocentric rather than telocentric when one 
considers the terminology of Levan et al. (1964). 
Size wise, there are two groups of chromosomes. 
The first five autosomal pairs and the X 
chromosome are of about equal size with only 
slight differences between them. The chromo-
somes of the second group, consisting of pairs 7 
to 12, are relatively smaller than the chromo-
somes of the first group and vary among 
themselves in a gradual manner.    
 Chromosome numerical variability between 
somatic cells in the testis was observed involving 
diploid, hypoploid and hyperploid conditions. 
Figure 5B and C present a hypoploid cell (2n = 
22) and a hyperploid cell (2n = 24), respectively. 
As the karyotypes (Fig. 5D and E) constructed for 
these aneuploid cells show, it seems that the 
same chromosome (chromosome corresponding 
to pair 3 or 4 of the normal karyotype) is missing 
in the hypoploid and exists as an extra in the 
hyperploid cell.  
 
Fig. 5. Chromosome of Acanthacris spp. (A) male karyotype from a cell with normal chromosome number (2n = 23), (B) a cell with 
2n with 2n = 22 chromosomes, (C) a cell with 2n = 24 chromosomes, (D) karyotype from cell B, (E) karyotype from 
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 Variability in chromosome number was also 
observed in meiotic cells of the testis of this taxa. 
These are illustrated in Figure 6. Both hypoploid 
and hyperploid cells were observed. Furthermore, 
an additional chromosome, looking different from the 
ordinary members of the complement, was docu-
mented. Like the X chromosome, the extra chromo-
some condenses early (Figs 6A–D) in prophase I and 
sometimes observed bending on itself (Fig. 6B). It is 
as compact as the X chromosome on most of its parts 
but appears slightly fussy at its ends at the stage when 
the bivalents of the normal autosomes take on a fussy 
appearance (Figs 6A and B). It is found lying 
independently (Figs 6A, B and C) or sometimes 
associated with the X chromosome either laterally 
(Fig. 6D) or end to end. Without considering this odd 
extra-chromosome, hypoploid and hyperploid cases 
are present. For instance, Figures 6A and B show 10II 
+ X + the odd chromosome (2n = 22), Figure 6C 
shows 11II + X + the odd chromosome (2n = 24) and 
Fig. 6 D shows 12II + X + the odd chromosome (2n = 
26). 
 
Subfamily Oedipodinae  
Gastrimargus sp. 
 The karyotypes of male and female individuals 
are presented in Figures 7A and B, respectively. 
The karyotype is consisting of 2n = 23 in males 
and 2n = 24 in females with autosomal 
fundamental number of 22. All the autosomal 
chromosomes are telocentric and the X chromo
some is acrocentric, having a small second arm 
(Fig. 7A). This, however, is not evident in the 
karyotype of the female.  
 The X chromosome of this specimen is smaller 
than the X chromosome of Acanthacris sp. which, 
like the X chromosome of this specimen, also has 
a second arm. The size of the chromosomes 
varies in a gradual manner from the largest up to 
the 10th pair while the last two pairs of 
chromosomes are clearly smaller than the rest of 
the chromosomes, but of equal size to each other. 
 Figure 7C presents dyads of a male meiotic cell 
at anaphase I stage from the pole that includes 
the X chromosome (n = 11 autosome dyads + X). 
The interesting thing about these chromosomes is 
that the two sister chromatids constituting each 
of the dyads have opened apart making each 




 This was the only taxon identified to the 
species level in the present study. Figure 8 
presents the karyotype of a female specimen 
consisting of 2n = 24 telocentric chromosomes. In 
the karyotype, the first nine pairs of the 
chromosomes are gradually decreasing in size 
whereas the last three pairs of the chromosomes 
are sharply smaller.  
  
Fig. 6. Meiotic chromosomes of Acanthacris spp. (A) A cell in diplotene stage with 10II + X + 1E, 2n = 22, (B) A cell with 10II 
+ X + 1E (2n = 22) (C) A cell with 11II + X + 1E (2n =24) (D) A cell containing 12II + X + 1E (2n = 26). Arrows indicate X 
chromosome and arrow heads indicate the extra chromosome designated here as E. Scale bar = 10 µm. 
 










































Fig. 7. Chromosomes of Gastrimargus species. (A) Karyotype of a male specimen, (B) Karyotype of a female specimen, (C) 
Meiotic chromosomes of a male anaphase I cell from the pole that includes the X-chromosome, (D) Dyads shown in 


















 Figure 9 shows the karyotype of a male insect 
(2n = 23). The X chromosome has a small second 
arm and hence, is an acrocentric chromosome. It 
is one of the smaller chromosomes in size. The 
last two pairs of chromosomes are sharply 
smaller than the rest of the chromosomes, which 
are relatively larger and vary in a gradual 
manner.  




 Only one taxon from this family was included 
in the study. This belongs to subfamily Tetriginae 
and genus Paratettix, and herein designated as 
Paratettix sp. The karyotype of a female specimen 
is presented in Figure 10. Unlike the other taxa 
considered so far, the karyotype of a female 
insect is consisting of 2n = 20 chromosomes (Fig. 
10). The chromosomes vary in a gradual manner. 
Unlike the chromosomes of the other taxa 
considered earlier, no sharp size differences 
between the chromosomes (especially between 









































In spite of the presence of a large number of 
grasshopper species in Ethiopia, none of them 
has any chromosomal descriptions to date. Also, 
studies on the species composition of Ethiopian 
grasshoppers are scanty, and to date only two 
research studies/publications by Stretch-Lilija 
(1977) and Tibebu Habtewold and Landin (1992) 
are available. Hence, the identification of the 
specimens was done based on the available 
materials. 
 According to Stebbins (1971), an asymmetrical 
karyotype contains chromosomes with subtermi-
nal or terminal centromeres and with different 
relative size. On this basis, the karyotypes in all 
the studied acridid grasshopper species, are 
asymmetrical and show slight tendency towards 
bimodalism.  
 The present result obtained for the taxa 
belonging to family Acrididae is in conformity 
with what have been described for this family 
elsewhere. Different studies have indicated that 
the species of the family Acrididae have a 
uniform and conserved karyotype, which 
predominantly are 2n = 22 autosomes + X 
(male)/ XX (female) telocentric chromosomes 
(Mesa and Fontanetti, 1983; Rocha et al., 2004; 
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Souza and Melo, 2007). In line with this, all the 
species, in the present study with some 
exceptions, manifest karyotypic conservatism of 
the family in both the morphology and number 
of chromosomes. It was suggested by different 
workers that several factors are responsible for 
karyotypic conservatism such as climatic stability 
and habitat similarity (Vosa, 2005), natural 
selection (Vij et al., 1980), and lack of heterochro-
matin or repetitive sequences (Jackson, 1971). 
 In spite of the apparent karyological conserva-
tism in the family Acrididae, however, some 
cryptic chromosome structural rearrangements 
such as paracentric inversion, insertion, deletion, 
duplication or reciprocal translocation, which do 
not result in easily detectable morphological 
changes, might have occurred. Some evidence in 
support of this are available from C-banding 
comparison and molecular studies. For example, 
Mesa and Fontanetti (1983), Rocha et al. (2004), 
Souza and Melo (2007), have observed different 
species having the same chromosome number 
and morphology but differing in the number, 
location, distribution and size of interstitial 
heterochromatin blocks in the karyotype. 
 In the present study, hyper-diploid (2n = 24) 
and hypo-diploid (2n = 22) conditions relative to 
the normal 2n = 23 chromosome were observed 
in somatic cells of male Acanthacris spp. 
Similarly, the meiotic chromosome number of 
cells from the testis also deviated from the 
expected 11-bivalents + x. Similar phenomenon 
has been reported by Channaveerappa and Ran-
ganath (1997) in the gonadal tissue of a different 
acridid grasshopper species, Gastrimargus afri-
canus orientalis. They assumed this phenomenon 
to be due to aneuploidy, though the causes for 
the aneuploidy was not indicated. 
 In all the analyzed meiotic cells of the male of 
Acanthacris spp., an extra chromosome was 
observed. Although it is not possible to identify 
this chromosome among the somatic chromo-
somes, it may be responsible at least for some of 
the hyperploidy situations. For example, a 
gametic cell with 11 bivalents + X + this chromo-
some will have 2n = 24 chromosomes (see Fig. 
6C). The nature of this extra chromosome is not 
clear. If it was an additional copy (trisomy) of 
one of the somatic chromosomes, some trivalent 
associations would be expected at meiosis. Since 
no trivalent association was observed, it is 
unlikely that this chromosome is a homolog of 
any of the somatic chromosome. Furthermore, no 
other chromosome was observed which behaves 
in the same way in meiotic cells like this 
particular chromosome, which would be ex-
pected if it has a homologue. This chromosome 
may possibly be a B-chromosome. Studies have 
indicated that there is high prevalence of B-
chromosomes in grasshoppers, especially in the 
family Acrididae (Henriques-Gil and Arana, 
1990; Lopez-Leon et al., 1993; Bakkali et al., 1999). 
Henriques-Gil and Arana (1990) have identified 
about 30 B-chromosome variants in this family. 
In the present study, it has been observed that 
this odd chromosome is sometimes associated 
with the X chromosome, which may imply that 
the two chromosomes have some homology. 
Probably, this chromosome might have been 
derived from the X chromosome or shares some 
homologous segment with it. Cabrero et al. (2003) 
have indicated cases in which the B-chromo-
somes can be derived from the X chromosome. 
 The result obtained for the Gastrimargus spp. is 
in concordance with the karyotype reported by 
Channaveerappa and Ranganath (1997) for 
Gastrimargus africanus orienatlis, although the 
authors observed some numerical instability in 
germ line cells of some individuals within the 
studied species of the genus Gastrimargus. Unlike 
their result, no chromosomal instability was 
observed in the specimens of Gastrimargus spp. in 
the present study. 
 Furthermore, in Gastrimargus spp., a special 
phenomenon has been observed in dyads at 
anaphase-I stage of meiosis. Normally, at dyad 
stage of meiosis the arms of sister chromatids 
remain apposed with only some degree of sepa-
ration as the result of dissociation of cohesin 
complex (Gimenez-Abian et al., 2004). In the 
present case, however, the two sister chromatids 
have opened apart to about 180° in such a way 
that individual dyads look like metacentric 
chromosomes. Although the exact mechanism of 
how this happens is not known, some workers 
attribute some chromosome morphological 
changes to the effect of higher concentration of 
colchicine (Rodriguez et al., 2001). Whether the 
same factor is responsible or not for what was 
observed in the present study remains for future 
investigation. 
 The karyotype of the female Paratettix spp. was 
found to consist of 2n = 20 telocentric chromo-
somes, whereas previous studies indicated that 
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the family Tetrigidae is typified by the chromo-
some number of 2n = 13 (X0) and 14 (XX) in males 
and females, respectively (Harman, 1915; 
Henderson, 1961). In addition, Henderson (1961) 
and Warchalowska-Sliwa et al. (2005) have 
reported polyploidy in different species of family 
Tetrigidae.  
 Based on the male concealed genitalia, Roberts 
(1941) divided the superfamily Acridoidea into 
two groups – Chasmosacci and Cryptosacci, and 
according to the author, the first group comprises 
only family Pamphagidae and family Pyrgomor-
phidae, whereas the second contains all the 
remaining families. Those families under Chas-
mosacci have a karyotype of 2n = 19 (male) and 
20 (female) telocentric chromosomes and are 
considered as primitive, while the chromosome 
complement in the Cryptosacci group is with 2n 
= 23 (male) and 24 (female) telocentric chromo-
somes and considered as advanced. Conversely, 
White (1973) considered the karyotype with 2n = 
23 (X0)/ 24(XX) as a primitive karyotype, while 
the one with 2n = 19 (X0)/ 20 (XX) as a derivative. 
 In the present study, the specimens identified 
as Paratettix spp., are morphologically similar to 
those species under the family Tetrigidae, which 
is comprised by the Cryptosacci group, by 
having, for instance, dorsoventrally flattened 
body, fat hind femur and less developed fore- 
and hind-wings. Despite this, karyotypically, 
they are similar to the Chasmosacci group by 
having a complement of 2n = 20 telocentric chro-
mosomes. As a result, further taxonomical and 
cytological studies are needed. 
 The high degree of karyotypic similarity 
observed in acridid grasshoppers implies that 
karyotypic data alone does not provide sufficient 
information about the systematics and phylogeny 
of acridid grasshoppers. As a result, the findings 
obtained from this study indicate that there is a 
need for integrated data from morphological, 
cytogenetical and molecular studies to clarify the 
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